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-5. 



1 

t -5 d t <t o J£#«©3iyt«* 

#±»*jiii 7r-r/^iiMi t -r * ^±mmna 77-r 
t d t \z «k o itflf«©}tf»« s 

r -f A 6 A*h* ft * *±S!8s flO 7 r -T Alt K 

AWSftSfrtfrMflt^r-f/tt. {s&jg^SrfB^TSS&ig 
3fcS£. ME#«W«:7:r^A©^fc»|*Sft. as 

3t 7 7 -r ak as* a t* ^ 

r -f /t* 5 AJ* S ft fc3fcflM» S ft±mmtia 77-f /"«*« 
H»#3H5] l*:*#3i;&tt4E«0Mfc«MB»fc*V» 

% 7 7 -f A'v rojin * i»ifc-r « t -r - ^ * * z. 

c ft s tKgttt 4@sp t ffigmtiw t cDfgj tc^-jf s n « mm 
mt^sttfr zni&ztiz z. t &&®£Tz>ytmmm. 

esi 7 r -T A* a - ^ £ itm^X' $> 5 Z. £ 

[fl&B 1 0 ] M&B 3 fcH h 9 EmO^J#i|ii§fC*3 
V>T. H(rE^»»*fctt3I2«)^aSCftiLT*l«!H41S 


(2) 1 -8444 0 

2 

[1*112] 4 

»flrr ^«->7 h77-f A^ffl^feejtgs 

-f £ J: 5 — ^tfRJSSft* £ £&¥fm£-f2>?t 

[HI** 133 !it*«5E«©*i#i|i§§©5^#1&« 

»»->7 h7r-f asm nfceast. 

-f/ttt. £i£&©#»£««TS<fc?lcA5*-^t9: 

se^tis z. £ zftft^zytmrnisXTi*. 
20 [«^14] w^eEaoifc***©^*^** 

m-r-5sm§it$*«eb, iE3t«roMi«7 7 
«7 7-f^s»n*t)«)t. *«-^*siflr-r*a«s 
* n* c t ^#a ^.^e^ ->x 7- a . 

[f*«16] a*^8E«W^*iillii©p^^St« 
*7 7-fASfflH«t»Oi, 3tm-^S:3S«T^ji«S 
»»S/7 h^r-TA^^^TieSlg&i, ^«#2rS 

feznz z. £ &¥f@i£-tzyt&m.i'Z. ; r2*. 
imxm 1 7 ] 2 mmvytmffi® £ , xmn * 

40 ^m^srSfrrssfiigiSrjyf u «*js2 

*«-r -5 ± 5 ir a 7 ^ - ^ 3&tR« 2 ft -5 c: «t swa £ -r 

[f*118] »*S4E«03t«»«»t. 3tt«#* 

3t«-T-5ji«g§«i:> ■»y;l' : &-K77l'A'S«Wcg 

E*©3t*«»0»*»«7r-f Att. fiiiSSO^m* 

fflit-r^^ptcA^^-^^R^^fts-.t^^at-r 
50 m^i9i m&msmmoytmm&oo-zttmm 


3 

2 0 ] ft *W 6 fE«©7tlf "H§§© 5 "6 

[Il&g 2 2 ] f»#JS 8 IE® W^JfilgggO 5 * g-fttt 
[*^« 2 3 ] flt&H 9 E«W^lfii@^CD 5 #«*jf 

[ft** 2 4 ] «^ 1 0 iB^W5t*i*S§§co v t>#ft 
Il77-fA$fflWfcOt, 3t«#*SHr*"*j»«S 

jt $ n « c t & mwi t. -r * -> x -j- a . 

2 6 ] i»#JH 1 0 E«©3tm«S© -5 
[0 0 0 1] 


(3) 1 1-84440 

4 

£fl§ V>fc3te it -> 7. 5 s - A tC * *> <DV & 5 . 
[0 0 0 2] 

[&*©&«] (WDM: Wave length Divisio 

n Multiplexing) ftg&v^r-AKiSHT, -tOteiHg 

«fc o fc E D F A (Erbium Doped Fiber Amplifier) £ft 

»**38«Sc5ninfcR^c:i:S#Jfr*4:. 

[0 0 0 3] (#83X8* : M.Tach 

ibana.et aL.IEEE Photon. Technol. Let t. , 3, pp. 118-12 
0(1991)) , gftjg&ftlMff (#BM* : I. F. Massicot, et 

aI.,Electron.Lett.,26,pp. 1645-1646(1990)) . fiJtt 

B.Clesca.et aL.IEEE Photon. Technol. Let t. , 6, pp. 509 
20 -512(1994)) , «5<0>frjfcSfl!<r»TEDF ASfOflft 

[0 0 0 4] — 7j\ lfO-> , J*77'fn , l I 07 , 7>ft 

c^aent*?), 0 2 ir^r<t 5 &t&Hifif!&*ii/* 

(#RB3:& : P.B.Hansen, et aL.IEEE Photon. Technol. 
30 Lett., 9,pp. 262-264(1997)) „ d<Z>77)£T:«. fflfifi»-r- 
~H k m@g<£>£i£:7 7 -f A Sr^cO S SJflSSEtt t L-T 
S«*8fcBiB3taRSEIl-r*iitfcJ: 

[0 0 0 5] ^ 5 C, fc2ig®3W|failf 

©fiJ^tf-^STCOjgS^t (■>U*77-fA7B«l 1 
40 Onm) {C*5ViT^iSt§S0-r-5 L, ED FA 

t&mmVfz. C<DA\Z-O^X\t. &m.$:M. (H.Masud 
a,et aL.Electron.Lett., 33, pp. 753-754(1997)) 

[0 0 0 6] i©J;5&tiE*fl!)3t*«SoaifiK*BI3 
Sfc0 4fC J E-©fiJ#X^^ h)I/*^f. EDFA 


5 

% < <h o T&3t <?>&?nttJ 73 < 9& C 

A©^:— KgRrj^x-fAftte. #*l:8Mm, 6 5k 

-5. 
CO 0 0 7] 

©7 7-fn*, n 7SRtf»iiJ*K©»««. «3&©A 

^y-^fcttirrafc*. ±ast-fcft*©«j&T-ttej£ 

[0 0 0 8] Cft6^5/ 

[o oo9] ±jfi-r*iB«j«»=«*Tttan 
(2) eaiBfl!)»ii:*»fli"r*iit«*BiiEa:die*«8R 

[0 0 10] 


(4) #Bfl¥ 1 1-84440 

6 

-r /ttAita-&* £&\zm#mBy r -r a*»& a#*£*i 
7t«*giiic«fc^^4o^aiLT. ±mm2co^\z 

A*f£ ti&*t«-* s:#±s^ap 77-f /* £ ta 73 -r 
ffl-ra. *it*»K«toa*5<o#atbT. ±.mm3 

9JjfcttSB4©*afc*V>-C, BiB3t***"r*«2 0ja 
iS3t»i. £©»«#**«— *W»&?v>li««Mfc 

20 ^lfit@|g(C«^-5m6©^aiUT, JifElfl5©^ 
gklZ&KX, *2©#ifc»£7V>itMH«J*£©|IHC# 
±W7 7-f ASr^-JfTSt^'S^a^ifl-rs. 3t 

Vi-rn^©^atr*5^T. WiwZ&ft&My r 1 A©— jffi 

8o?gttt, ±fESi^^bB7^-rn^©^afc 

Ri;<f±»77-i' As«MBta»tT*«a 
30 Jt"HSR<i. K«a*««ti»a*«a5t©wfc^#**i 
afua^fft^atjs* 6#±a*jn7 r-f 
-ratv^^afcauB-rs. 7titiis§§(cfiifc-5^9©^ 
stit, ±Ei 2, jB4tt^btB8v»rna»©*ate 

4j^t. ^Hcmmyr^ /*©#** n-yatfiiS^r-f 
A©4J-aXD-7 p ittjS^ _ C*5<!:V»5¥a*^ffl - f 

lib 9t>fn^©#atC*3^T. ^«SfcB!2 0^ 

-5. 

40 [0 0 11] — 73. ^eSI->X-rAfc«t) 

*jisi©*atbT. ±iE7tii'i®i§tc^fea^2©^a 

flStftAfltb. ff 2©^a{rfES©iitig§©7>«S:WM 

**Ks*n*i«r»5#a*aii-r*. 3tea^x 

^•Alr^t)^^2©^atbT. ±fB^lfi|iStC«^S 

^4©^aicfEiJ©7tiii|il§i. >tff-^€:ji«-rajil« 
50 sm-ras«st*A«tb. ±aE3tt»*»©»«*i«7 


7 

acfe%©7tif *i§g© o ^fii7r -r a£/b t»* t> 

©<b, 3t«^*i@l«-r-53t«l§<!:. »*5'7b7T'fA 
±fE^lft@ig{C«^5^ 6 ©^afcE«©*fcWBS©'3 

stats** Mb*? V77<i /tsffl^fcesiiii, *t« 

fc»fe*SS5©#a£UT. ±E#«MHSfc«*>*JB7 
©*aKE*©>fc**»©3 5#«»«:7:r-f ASJB^ 

t» ±E*ti»*SKfiito«*8©^aK:E*©>fcWi» 

^fj->7 K77-r /x&fflnfceaa»t. 

*— **»Rj£sn*£v>'5#a*auirrs. steaif*. 
©*a»=E*©ttHMH»£. 3t«*«a&«-r*ai«8 

«t)5S90fgiLT. ±E3£*«»K:«:b*«5© 

LT. ±E3tlJMlSC«t>a3I6 0#acC«©3t*IB 
»©3*#1IMll«7T-rASffl^S , b©£, #«^£i£ 


(5) 1 -8 4 4 4 0 

S 

SSi. 3t«*S3*flrr*S«»£*J*«U ±E3t*« 
fc«fe*JB 7 ©^ai=E8©3&tttS© vtftmffiMy 

a- a , e sis © 4M» £ mrr s^sc/t^.*-* «ta jg 
io *n*t^3^a*»jara. jesaj'XfAtflHjs 

«12®¥8ilT, ±E**«SK«ta<5»8©^a 

stare «s«-*-*s«s£«jub 

*»«r*J:'5KA5^-^^i5k)£an*tt»"5^a* 

T. ±E7tlf*i8l-«t)S^9C0^a(CE*CD7tlii|@S 
©P^«««77^A^U5fcCt. 

^-^jWft3e*nai:«r>5#afe»«-r*. x 
*»i o©^at'E«©7t«ig§5©-5^^«cffl«7T'f 

»£«*«U ±E3t*«»©»tt*l«7 7"f/tJ4. £ 

jSK ©#«t «k 5 ic a 5 * - * jwrs a n« t 

30 V»5*a*«ffl-r*. 3teai5>X^AK:«Rt)**l 5© 
¥gtl/T, ±E>fe«MiS»=#to*»9©3fcilMHS©:5 

■&»fi«77'fn^n5t)©i 1 

^— ^*»»jeaftat^'5#a*«fflTa. 3tesi->x 
■y-A»=«to*fsi eo^atbT, ±E3t**»f=«to 

[0 0 12] 

[0 0 13] C3tt*«»l=ff*3**l**S»*3 

50 S8»ct>v»TK^-ra. ^*3. z\<omimmmm\t, 


9 

Hcij^T**>a*«fc#WJKH^**>©"C**. z\<d 

ilSSPAl tf&±S^iP7 7-f Aif iJIg|5A2£fr S«/S£n 

^-r-sfcaexDejU^r-f a*bi (ejuss) titiisnfc 
3tflra*a?j-rsfc«>©ea&7T-f/*B2 (e«s&) <t 

[0 0 14] ±IE5V>iima5Altt, 7"7>ii 

*a»Tf»-5K#*»7r-f/ , «ali:, K#**7r-f 

a* a i £s&e-r -s fc»©aiB3t s»^-r * jae** a 2, 

[0 0 1 5] "rfctofc. £S»a3tt. Wi&yt*%m i % 
©A»*fafc»bTffi©#|fija»&!«#*#7 7-fA a 1 
IcAW^-tt-St^lC ttJ»#«»7T-f/talKJ:oT 
Stf±**»l 7 y-f /tJtMH*A2K:Hi 

C0016] c©«fc3K*to*3ftfc9v>Jt««5Ai£ 
&±mmmy y /x«mh« A2 ta» as a swa 

**«-?©*]»*"<* h;u©i**s«S-r*«i:5K7V 
>**»Ai©7v>fij#*««i-r*^tk:«fcD. JE^ 

[0 0 17] £©£5 ^V>lii|Si«M 

tuTW#isi»7 7-r/xaisa«r*j«ciJ^T. 

s#K^enT^*gj£7 7^ AKit^rriTg 

*#8lJB2!l:SI©3H|Sj5a*K<. «fcoTttRSi<JK:*SR&7y 
^A^t^viy— ©faeftf;::m>Tfc£«s&< 5v> 

?T&v>- 2mRZfiWi1m®)<Dm&\zitWLfz 

[0 0 1 8] mil Z\<D£otz-&#WtWyT-1 Aa 1 
^S#£Snfc7V>lfiBffiAl©A7;* -*©*!!« 
tLTH. )l«7 7'fA'al<0 ; e-KSR^7 7'f 

lkmTi&O. 1. 5 1»mig 
©^ig# U— tfT* -SjaSftffit a 2d>£ ©Sbg:ft©A "7 
— tt2 0 0mWT*5. 

[0 0 19] (ftJtnBS£ffife3ffi2£tt»EMB) «t» 


(6) 11-84440 

10 

T, H6S#fiBbT, *XW©3£Jtt«8lCffifc3ft2X 

jR 1 *Jfi»»C*»t*#±a*i07 y-f /t*«»A2«> 

M(0AUl->3 >KW-r5t>©-e»*. 

T, 7^>if*iaPlcoViTtt±IH7V>lti|SSPAlira 

[0 0 2 0] dWSlC^T^pIC *?GHHBffifc:£t7S 

#±a«»i7 y-r /ti««»A3tt, iti&mm&. 1 t^a 
io i#i|sg|5 2S^c:nne.©ra(c^jf *ns7- ui7^* 

* (Split Beam Fourier Filter) 3 \Z&z>TM fi££*a 
Mgl^ffffl». 7-fVU-^la, lbt 
1 c t#±»f81n7 y-f A* 1 d ^SbiedieM 1 e 

tt«2 a£#±»*iH7 7'-r/X2 b i7-f V ^ 2 c 

[0 0 2 1] 5T>*«tfAl#&fflat3ft;fc3fc«*» 

tt, 7-TV l/~ * 1 alCAStSn. £-&gg 1 c £ £> 
±a«lB7r-f/Xl c*lfiLT7^VU-?l d*»6 

20 7— ux7>r jp* 3fcW8*3n5. sfc. #±gasfln:7 
&tsic^m»*ns. 7-ui7-fM3 

[0 0 2 2] ^LT.' Z.<D£.o\Z7— UI7^M 3 
5U»S*lfcttflW4. fftgHSWffi 2 O^ttS 2 aKA 

mzn. f±ii»77'f/t2b^ifii,T7'fyi/- 

30 ictt. tag}tiK2 d l:* HT5S4SnfcafiJ6^^ftS 
2 a^LTAWSni. 

[0 0 2 3] ±E*±a*Hl7r-f/ , Ci««*A3fcJ:n 
«. 7V>if«»Al©K#lft#77-'f/'CalK:,fcoT5 
^>flMHSn&>l£«*IW:, #±S»»7T'f«lcKJ: 

*<tsn. S^l:t±»77^A2bl;i^T^« 
[0 0 2 4] iJfiUfci-SfcltlSEWfc 

40 ra»*a<9v>ii«**ff^.T*+3tSfcWtt>t»*»© 

«St UTt>±E«riE©'#±a**P7 r-f /t»**A3 

[0025] z\z\x-. ^mmmmx'\t^^>m^mnm 

g^£-&«§ga3£flH>T£SL-r^sa*. -&&g§a3t 
«AT7t-y— ^3. U-^«©#lfttt*6»*ffl^Tt>«t 
C©*1£, tifrltfiffiffil ©T-f VU-^ 1 a**^B 
t/«cD. KT'f 1 aC:fctt*#fI#©»*£« 

50 ¥*fl:»±SI*ai7 7-f A**»©«J«»=r3HTtt. X 


(7) 

11 

iSK (H.Masuda.et al. ,Elec tron.Let t. , Vol. 33, pp. 1070- 
1072(1997)) fcfMB&Kifija***. 

coo2 6] (.ytmn&Hs^&iizmsmmBm) #.iz, 
m tc* » %> 5 v >iti(igpA i £ 77 >mmw auz&m v 

2CD-&2£|g) S-&&|ga4$:^bT®ie3tMa5 

#mm y r <i a a 1 irgys-r -a t> cot& . 

[0 0 2 7] dOip^^^Sffl-r^CttCfcO, 
A^S^lH a 20/1"7-S-®)^© aSCDA^-tH^ 
izVtzm&iZ. ±.MimMWM2\Z*iLT2tB<DrtV-<D 

®&yt&n#m&yT-irt a\\zm&?z - 

CT. a 2, a5cD/t<7-*ltt!<a<J«i^fctt^ 

■5. 7^*5, M&ytffi.a2<Drt<7 — £®&ytW.a.S<D/*y- 20 
t t5«P— yt >7 — -5 ^ C i «^]ii-C^ -5 . 

[0 0 2 8] [3tJS*i§g(C^fe^m4llM^) M8 

^HlMJE^W:. ±ftLtz&nM&M\zttL 

TJO* K> M#mM7 7-i A a \<D\?>M\Z7<1 V U-^ 
a6£iS:tt;fc;&£4#Sfc.i:-r3. dcoi-S^^^Sffi-r 
ZZhiZ&K). SS^^^r-f AalSriijJiUfcfiiieTt 30 
3&* £ it 7 r -f /t^WniitJ ui^KitSutASTt 
3. 

[0029] otit fig§§i;:#fc-5fi 5 ^mmm: m 9 
«, &&w<Dftigm^\zmtizm5mmB&<Dmi$.&7ik 

0 5 ^TK^tz^^ym^UAwmmzifiLx. xmn 

<DA?1 »C-&&i§ a 7*Rlt* i&fc, K£&§§ a 7<hil5# 
»® 7 7"f A* a 1 t©^«±SiH 7 7 -f A* a 8 £ gffc 40 
IciStt. £S>tc£&§ga7£;frLTie#ii&^:77'f Aal 

ar«&±a«ao 77-fAas i-sag?*: sssst 

*a9*«A*^IC*«FatT*. 
[0 0 3 0] H4fcjRUfc«fc3K. *]##«Offl«fi« 

«Ttt. «^>£fc*±»*i]07 7 , -r/ta8T»«Ufc« 
fcB*«i»7r-f AalT^v>iii|@-r5WT. ±E*J 

ut^Tt*. ' 50 


&IB¥l 1-8444 0 
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[0031] mmm 6 mmmm: h i o 

f0Ti65. 4:HJE«ffit>. ±BJB4. 5 §H fiSJgjS <h IU 
T&S. -r^fc^. #IMB#»©9-*>i«HffA7«, 
7-f A a 1 fcft/LT»IHit« 7 r-f A a 10*® 

[0032] »»««7r'f Att, 

^ T-r aip <t f^«tc n 7i*«/h £ < £ tzmno^m.^mm 

00~+200p s/nm/d Bgg©#S( 
[0 0 3 3] ftBJiMB&!*J$0«£-£tt. 

*mm&m<D <t 5 KH&#»£*r-f ^>^«««7 r-r a a 

[0 0 3 4] GHfK»CfM3«£7&;Mffi*aB] 

K. mi l£#HSbT. *5!MlC^fc.*^it1Sg§©^7 

d — 7 ififcm. 7 7 -f A* co ^tSt^. n - 7 <h W iS»«F^ <d m& 

ttzzftrnmrny 7 -r a 1 1 *»a-r tr 

[0 0 3 5] CO±"5fc»*»«7r-f AalKO^HtX 

[0 0 3 6] ^cll. ±iE*6. 7*J6»IBK:wLfc3t* 

[0 0 3 7] [Jtea|^r-Afc:|Rto*»13*SJfi»li] 
ST. 13 1 2 £#BBLT. >tejt->XT-ACOSlllM^ 
012 (a) K^-f <fc 5 IC 


13 

C 0 0 3 8 ] ftif iflSI 1 1 ^-?>iiiiS!«ft«2:LT# 
SiS7r-fn (alOS-S^fctall) £JHV>£:±fa2S 

<pmmmmzytmm% 1 1 ^jfttMstis. 

T. r-f/X (alO**<^«alt) OS/17/ 

[0 0 3 9] SI 2 (b) fcjR-r«fc-5K:. $>Z> 

«^7eiKSfCi3tT^±fB^«f>7 h77^f A'l OWM 
iS2ps/nm/km, * it«t'»WIH<£ 1 0 0 kmi 
L 3E«i81 lrt<5Mil7 7-fn (a 10* 

5V>teall) OMttRJ/7 7-f /fft*- 1 0 0 p s / 
nm/km, 2 kmKRjrr* C £ lz «fc D #»ffi«£-r 

h7 7-rm ofr«k*eaiK:ff*>*aatit*B«»i 1 

CO 0 4 0] *&, ±a!««fc'5fC, M->7t-77-f/'! 

1 0O^«txa-^*7titi|iSi irto»*««7r-f 
A* (alO&&fr>ttall) K#LTa*«F**«>H« 

co 0 4 1] c3*ea-> 7.7- &\z&t>z>m 2 mm&m 
013 (a) iz^-r^viz. iMmi&mmmvttWLi' 

7h7r-f/U0l:ftAT. fiBBtl/TftSl. 3m 
m»l=*4Hk«[ft**-r * > H77-fA13 
.Sffl^fejaswai-J-*. Sit. Mil77-fA- (a 

loa&s^ttaio ©s-a^;*— e^ss-rfc*?-^ 

CO 0 4 2] 0!l;Ui. 0 13 (b) \Z7T,t £?\Z. $>Z> 
mmtBUklZ *3 -> >y;|/t- H77-f/U 3 
i5l5ps/nm/km, iftfilBHSl'O 0 km 
ttftft^, 7titm§§l lrt©»«*«7r<A (a 10 
»-5HWall) ©#«ffi2fctf:7 7-f A*fi£- 1 5 0 p s 
/nm/km, 1 0 kmit^u <hic«k 0 . <fc 
5fcv>^;u^-K7 5"rA*i stci-sesitr^^-s® 

»£3fc«Mi*l lrt©#«*l«:7 7-f/* (alOfc&Wi 
all) OfiSt{|il54II!t*«»L<S;40T. 

Sfc. ±aiC0J:3(C. ->>^;U ; e- K77 

-f/tl 3 0^XD-7 , '<t3tit'IS8rirt©»»ffl«7 
T'fA (alO*S^ttall) COM^D-7"tOS^S 

CO 0 4 3] fc*s, *«Mtt±K«5fc*e»SBK:lSjeStl 


(8) 11-84440 
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(1) ^H*S^W^&gga3(cR^T^-+iU- 

^*©*ifiitt«if^stffl^*. z\<nm&. '&mzm&2 

(2) 7V>«««tKtLT»«4ll«7 7'-f 

10 (3) 7^ LT#*lt«:7T-r/tSJIiV»& 
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